In this paper we examine the factors necessary for telehealth implementations in healthcare organisations. We focus on the transfer of medical information using Information and Communication Technologies (ICT). The paper identifies current applications of telehealth and telemedicine. It contends that we are using such applications in a static manner, whilst futuristic systems would be dynamic in nature and would support the transfer of context-based information. This could make web-based multimedia patient administration systems the norm for healthcare institutions. Such a scenario is likely to lead to a situation where healthcare institutions would be flooded with large amounts of clinical data. The introduction of the Knowledge Management (KM) paradigm would enable healthcare institutions to face the challenge of transforming large amounts of medical data into relevant clinical information.
I. INTRODUCTION
Telehealth refers to an assortment of healthcare associated activities such as the development of healthcare systems, professional healthcare education for the public and community healthcare systems [ 1,2], whilst telemedicine is a method of healthcare delivery where advanced video communications technologies are used to bridge the geographical gap that exists between the licensed caregivers and/or the care receiver, so as to provide medical diagnosis and treatment [2-51.
Telehealth has a much broader scope in comparison to telemedicine, as telehealth relates to the bigger issues in healthcare administration and regulation, whilst telemedicine is concerned with the clinical aspects of healthcare delivery [ 1, 2] . Some authors [4, 6] have m h e r delineated between the two by positing that, in telemedicine, healthcare providers fall into the category of physicians whilst, in telehealth, the category of healthcare providers can be extended to include non-physicians, as telehealth encompasses health promotion and disease prevention.
THE ROLE OF TECHNOLOGY IN TELEHEALTH
Technology strongly influences the way we work and is creating opportunities and new demands for a range of different approaches to telehealth [7]. Telecommunications have evolved and have been accompanied by an evolution in attitudes to information and communications technologies [8] . Previously, only companies owned computers and it was the IT specialists, rather than ordinary users, who determined their use and application. Tod.ay's response to technological change is profoundly different. On average, around 1 in 4 European households already owns a personal computer; in some countries this rises to more than 50% and in some local communities it is even higher.
Analysts are confident that the above situation is about to undergo a sea change. Investor confidence in technology growth in healthcare is so strong that, between 1992 to 1996, there was a quintuple leap in the number of publicly traded health information technology companies. In 1998, the top 35 companies had market capitalization of over $25 billion [ 121. Today, about 43% of US-based Internet users use the Web to locate healthcare related information [ 131. This clearly indicates that E-healthcare and its applications (such as telemedicine) are here to stay.
CURRENT TELEMEDICINE TECHNOLOGIES
There are two main models in telemedicine: (1) interactive video and (2) store-and-forward [4,13]. The main difference between them is that interactive video allows real-time patient care, whilst the store-and-forward technology is asynchronous (there is a gap between transmission of data and patient care diagnosis). Today, store-and-forward technology applications in telemedicine include telepathology and teleradiology [4] . The use of email to transmit medical prescriptions by physicians to their patients is fast becoming another major application of store-and-forward technology in telemedicine [14].
Since store-and-forward technology is asynchronous (communication over telephone lines linking two computers or other peripheral devices using start and stop bits), applications based on this type of technology are being more widely used in comparison to interactive video applications, as they can easily be transmitted over a network. Modem store-and-forward technology applications, in conjunction with advances in telecommunications technologies (such as digital imaging, WAP and fibre optics) are resulting in the creation of a much larger telemedicine market [ 1,151.
Technologies that offer healthcare videoconferencing as a substrate are still evolving. It will be possible to send large amounts of clinical multimedia data (compressed audio and video images) on high speed lines such as broadband technologies over the internet [4] . Given the current pace of advances in internet and videoconferencing technologies, interactive telemedicine applications will feature heavily in futuristic healthcare systems.
The advantages of telemedicine include enabling direct links between the caregivers andor care receivers thereby enabling effective medical care especially to rural populations, saving time and money for caregivers and faster diagnosis and treatment for care receivers [3,11,13,16,17]. Whilst it is clear that telemedicine is more viable compared to traditional telephonic consultations [ 181, in a normal patient care scenario it enables patients to have faster access to alternative specialists and, more importantly, to have access to information about their sickness [ 191.
However, one of the major limitations in telemedicine is that there is no adequate regulatory structure which addresses such issues as licensure, credentialing, intellectual property and Medicare payments (in the US) [ 1 1,201. Governments have started to address these issues. The US Congress has taken a pioneering stand in this regard. In 1999, it introduced 22 pieces of legislation relating to telemedicine [20] .
Telemedicine technologies, in conjunction with state-ofthe-art Electronic Health Record (EHR) systems, are changing the face of healthcare. Telemedicine technologies have the potential to replace 5% of hospital stays, 5% of nursing home care, and 20% of home health visits [17], resulting in savings of time and money for both patients and doctors. Additionally, caregivers have more time to devote to clinical activities (such as medical diagnosis and treatment).
A. Impact on Health Organisations
Researchers estimate that in the period 1997-2000, 85% of healthcare organisations underwent some sort of transformation [2 13. It has been proposed [22,23] that holistic health will emerge as an alternative to complement traditional medicine. As patients' houses become the homebase for delivering more and better types of care, people will expect "King Quality, Queen Value" [24] . Healthcare organisations need to be fully aware of the organisational implications of telehealth initiatives. The technology associated with telehealth schemes transcends geographical, institutional and disciplinary boundaries. Telehealth redefines organisational roles and responsibilities.
By disseminating knowledge and information, telemedicine allows healthcare professionals and patients to relate to each other. The astonishing rate of change makes strategic planning extremely difficult.
Appreciating the role of management and how it controls and monitors resource requirements needs is crucial. Having identified suitable individuals and jobs, it must be emphasized that telehealth is an additional health-delivery avenue and no healthcare provider should be forced to use the new technology. Telehealth delivery may be better suited to people who tend to exhibit such traits as a greater ability to structure their workday, more efficiently separate work and family life, or those whose jobs are more independent and proactive.
Iv. KNOWLEDGE MANAGEMENT
One of the main factors behind the widespread interest in knowledge management (KM) is due to it being considered as a source of great competitive advantage [25, 26] . Knowledge can either be tacit or explicit [27-291. Explicit knowledge typically takes the form of company documents and is easily available, whilst tacit knowledge is subjective and cognitive.
The ultimate objective of KM is to transform tacit knowledge into explicit knowledge to allow effective dissemination [28] .
Knowledge Management and

Information and
Communication Technology (ICT)as disciplinesdo not have commonly accepted or de-facto definitions. However some common ground has been established which covers the following points.
KM is a multi-disciplinary paradigm which uses technology to support the acquisition, generation, codification and transfer of knowledge in the context of specific organisational processes. ICT refers to the recent advances in applications of communication technologies that have enabled access to large amounts of data and information when seeking to identify problems or solutions to specific issues.
A. Impact of KMon Telehealth.
There are many factors which may influence telehealth and telemedicine which can be reduced to three fundamental areas: technological, business and social [30] . These areas all consider the current pace of technological change. The commercial environment is undergoing a period of accelerated information technology change, which some would argue is a revolution. Developments in technology, social considerations, government fiscal policy and business aims and objectives need to be fully understood in order to fully exploit the social and economic benefits that are emerging as a result of telehealth [31] . Healthcare organisations are in a constant state of change and telehealth is both a key manifestation and enabler of this change. However, researchers and practitioners need to appreciate the implications and ramifications of such a change.
The multi-disciplinary aspect of KM research has resulted in a multitude of models and approaches, all of which look at KM from perspectives similar to telehealth. KM is viewed as a methodology involving the interaction between people, culture, information technology, and organisations. A different perspective discusses KM's relationships between culture, content, process, and infrastructure. Another approach reflects that a successful KM programme must bring together political, organisational, technical and cultural organisational aspects [32-351.
We would like to establish the interrelationship between KM and telehealth and telemedicine by stating that both have been brought about by the ICT revolution, and that both are bringing about fundamental changes which are redefining the work place of contemporary organisations. Another common point is that both KM and telehealth and telemedicine are concerned with dissemination of information in a manner which ensures that information is available when required.
We believe that the difference between KM applications and telehealth and telemedicine applications lie in the application of ICT. As compared to KM, ICT in telehealth and telemedicine is in its relative infancy. Unfortunately, the contemporary focus is only on how best to disseminate the informationwhich could be fatal for the future of telehealth and telemedicine (i.e., current use is static). Rather than creating or disseminating contextual knowledge, telehealth and telemedicine applications are being used to disseminate data and or information.
Futuristic telehealth and telemedicine schemes would have to support the transfer of information with context (i.e., such schemes would have to become dynamic in nature).
One of the big drawbacks of telemedicine is that most systems force the caregiver specialist to look at medical issues in isolation, whereas more detailed information (such as the patient's medical history) might help in arriving at a better informed medical diagnosis [4] . Initial web-based multimedia patient records systems have been developed, which give remote access to the telecare providers [4] . We believe that in the future, web-based multimedia patient administration systems will become the norm for telehealth and telemedicine. A similar concept has been put forward by the NHS (National Health Service) in the UK, where healthcare institutions are being asked to adopt an Electronic Patient Record (EPR) system at six varying levels of implementation [36] .
Healthcare institutions would have a framework which would help to assess how to best identify and create knowledge from internal and external organisational experiences and how best to disseminate it on an organisation-wide basis in a manner which ensures that the acquired knowledge is available for preventive and operative medical diagnosis and treatment when required. This would call for the contextual recycling of knowledge which has been acquired from the adoption 'of telehealth and telemedicine trials. KM can assist telehealth and telemedicine to become viable by giving healthcare information context, so that other healthcare providers can use telehealth and telemedicine to extract knowledge and not information.
For this to happen, futuristic telehealth and telemedicine systems would have to shift ,their emphasis to deal with the intangibles of knowledge, institutions and culture and that the KM paradigm is aptly suited for this role. This is due to the fact that one of the important reasons behind the emergence of the KM concept is that, even though our access to data and information has increased exponentially, our capability to acquire knowledge (by giving the information context) has not become an industry wide reality. This also holds true for the healthcare industry.
V. CONCLUSIONS
Our major contention is that KM can help telehealth and telemedicine. In the future, such systems would see increased interest in knowledge recycling of the collaborative learning process acquired from previous telehealth and telemedicine practices. KM can help telehealth and telemedicine paradigms in order to make tacit knowledge explicit and re-purposed via technology. The KM experience can be passed on to the telehealth and telemedicine paradigms, allowing them to avoid going through the similar difficulties that KM had to undergo.
Organisational aspects, such as KM initiatives, should be incorporated within the telehealth and telemedicine revolution but there needs to be a balance; one cannot exist without the other. We believe that a KM framework can be the missing link between ICT for telecare schemes and for healthcare providers.
Web-based multimedia patient administration systems, handling large amounts of data, would become the norm for healthcare institutions. Telehealth and telemedicine systems will become dynamic in nature, calling for context-based information.
We believe that the KM paradigm can offer solutions to healthcare institutions, allowing them to face the challenge of transforming large amounts of medical data into relevant clinical information by integrating information using workflow, context management and collaboration tools, and give healthcare a mechanism for effectively transferring the acquired knowledge, as and when required.
